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CONVERSION FACTORS

For the convenience of readers who may prefer to use metric (International
System) units rather than the inch-pound units used in this report, values may be
converted by using the factors listed below. Chemical data are given in mg/L
(milligrams per liter) or pg/L (micrograms per liter), which are, within the range
of values presented, numerically equal to parts per million or parts per billion,
respectively. Specific conductance is expressed as uS/cm (microsiemens per
centimeter) at 25 degrees Celsius.

Multiply inch-pound unit By in ic uni
acre 4,047 square meter
foot (ft) 0.3048 meter
gallon per minute (gal/min) 0.06308 liter per second
inch (in.) 254 millimeter
mile (mi) 1.609 kilometer
square mile (mi2) 2.590 square kilometer

Temperatures in °C (degrees Celsius) can be converted to °F (degrees
Fahrenheit) as follows:

°F = (1.8)(°C) + 32
All water temperatures are reported to the nearest 0.5 °C.
Sea level: In this report, “sea level” refers to the National Geodetic Vertical
Datum of 1929 (NGVD of 1929)—a geodetic datum derived from a general

adjustment of the first-order level nets of both the United States and Canada and
formerly called “Sea Level Datum of 1929.” .

ii



RESULTS OF TEST DRILLING AND HYDROLOGIC MONITORING IN THE
INDIAN BATHTUB AREA, OWYHEE COUNTY, SOUTHWESTERN IDAHO,
JANUARY 1989 THROUGH SEPTEMBER 1990

By

H.W. Young, M.L. Jones, D.J. Parliman, and A.M. Tungate

ABSTRACT

This report presents data collected during the period January 1989 through
September 1990 from eight test holes and selected thermal-water wells and
springs in the Indian Bathtub area, southwestern Idaho. The data include
completion, lithologic, and gamma logs for eight test holes, hydrographs of water
levels in the test holes and ten other wells, hydrographs of discharges at four
springs, and chemical and isotopic analyses of water from six of the test holes.
These data were collected as part of a continuing study to determine the cause or
causes of decreased discharge at Indian Bathtub Spring and other thermal
~ springs along Hot Creek.

INTRODUCTION

The Indian Bathtub area is about 60 mi southeast of Boise in southwestern
Idaho. The area comprises about 120 mi2 of valleys and uplands in the lower
Bruneau River, Sugar Creek, Big Jacks Creek, and Little Valley Creek drainage
basins in northern Owyhee County (fig. 1). During the period March 17 through
May 16, 1990, eight test holes were drilled and completed at four sites. After
completion, six test holes were equipped with continuous water-level recorders.
Water samples were collected from the six holes for chemical and isotopic
analyses. During the period January 1989 through September 1990, water levels
in select&ad thermal-water wells and discharges at selected springs were
measured.
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These data were collected as part of a 31/9-year study, in cooperation with
the U.S. Fish and Wildlife Service, to determine the cause or causes of decreased
discharge at Indian Bathtub Spring and other thermal springs along Hot Creek.
Data collected during the period January through September 1989 are published
in a report by Young and Parliman (1989). A final interpretive report will be
published upon completion of the study.

Locations of test holes and measured thermal-water wells and springs are
shown in figure 1. Diagrams of completion, lithologic, and gamma logs for test
holes are shown in figure 2. Hydrographs of water levels in test holes and
selected wells are shown in figure 3. Hydrographs of discharges at selected
springs are shown in figure 4.

Water-level data for test holes and selected thermal-water wells are shown
in table 1. Chemical and isotopic analyses of water from test holes are shown in
table 2. Figures 2, 3, and 4, and tables 1 and 2 are at the back of the report.
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Well- and Spring-Numbering System

The well- and spring-numbering system (example below) used by the U.S.
Geological Survey in Idaho indicates the location of wells within the official rectangular
subdivision of public lands, with reference to the Boise base line and Meridian. The first
two segments of the number designate the township (north or south) and range (east or
west). The third segment gives the section number; four letters, which indicate the 1/,
section (160-acre tract), 1/4-1/4 section (40-acre tract), 1/4-1/4-1/, section (10-acre tract), and
1/4-1/4-Y4-Y4 section (21/5-acre tract); and serial number of the well within the tract.

Quarter sections are designated by the letters A, B, C, and D in counterclockwise
order from the northeast quarter of each section. Forty-acre, 10-acre, and 21/,-acre tracts
within each quarter section are lettered in the same manner. Well 7S-6E-21DBCl1, for
example, is in the SW1/,NW1/,SEl/, sec. 21, T. 7 S.,, R. 6 E., and is the first well
inventoried in that tract. Springs are designated by the letter “S” following the last numeral;
for example, 8S-6E-3BDD1S.
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7S-6E-29BBAl, 2 LITHOLOGIC GAMMA

LOG LOG
10-in. casing, 0.65 ft above 6-in. casing, 1 ft above
land surface datum yrhce datum
07 — 13%4 -in. hole, 0—10.5 ft
i a Ev 12-in. casing, 0—39.5 ft
40
4 | |
] | Tuffaceous
& b | Concrete seal, 0—246.4 ft siltstone
b )
1 I
120 ; | 10-in, casing, 0—246.4 ft
1 |
1 |
160 l v Tuff
R | Water levels, June 12, 1990
4 | |71
200 A :

i | Tuffaceous
= E 1 - 7S-6E-29BBA2 siltstone
&) 240 4 I
: ] ! l Fi; d
oz E | | ne san
=) 280 | I
w2 ] | Silt
a ] I | 6-in. casing, 0-—414.8 ft
E 320 : : | Gravel

4 | |
- 1 | |
B 360 4 15’m .

J ea grave!
S B : | Silt 8
= 400 1 | yt— Concrete seal, 364—415.8 ft
~ J

1 ISl ! Bottom of float shoe, 415.8 ft
= ] [ :' (float shoe, 6* x 1) Basalt
= 440 |
= ) ' I Fi d

] | ine san.
E 4 : | Basalt

g 480 -
= . I |
- B | |
-9 d | | Silt & sand
g 520 | | 57/g -in. hole, 415.8—760 ft
] | I
E | |
560 1 | |
1 I l
J | |
600 JURSEN -6E-
1 : ' 75-6E-29BBA1 Basalt
] I I
640 - | |
4 I |
] I [
680 - I I
————— -
R | i
: | | Increase
720 | | I Lithologic log from Robert E. DeTar,
. | | U.S. Bureau of Land Management,
1 | | written commun., 1990
760 (R Total depth, 760 ft

Land surface is 2,825
feet above sea level

Figure 2.—Completion, lithologic, and gamma
logs for test hole 7S-6E-29BBAL, 2.

5



DEPTH, IN FEET BELOW LAND SURFACE

7S-6E-34BCA1 7S-6E-34BCA2 7S-6E-34BCA3

07 9] J< 133/4-in. hole, 0—10 ft Ié | ! — 1334 -in. hole, 6—10 ft 1] s | — 133} -in. hole, 0—10 ft
- | | Concrete seal, 0—10ft | )P Concrete seal, 0—18 ft | Concrete seal, 0—10.9 ft
a0 1 : I 12-in. casing, 0—10 & I 12-in. casing, 0—18 ft | : 12-in. casing, 0—10.9 ft
B | 7, [ |
] | — 117/ -in. hole, 10—104.4 ft | Concrete seal, 0—99 ft i :
. T Concrete seal, 0—104.4 ft |
80 I nerete | 10-In. casing, 0—99 ft |
| 10-in. casing, 0—104.4 t 1 | Concrete seal, 0—319 ft
] | |
120 | : |
_ | |
J 1 | I
T 10-in. hole, 104.4—322.3 ft |
. 4 ~—t—— Concrete seal, 0—287 ft |
160 . : | merete se ] 6-in. casing, 0—319 ft
4 [ | !
200 - I : . 14 -in. PVC, 0—321.8 f¢ | |
- | Y - Water level, June 12, 1990 | \Yd Water level, June 12, 1990 : V] 1 Water level, June 12, 1990
_ | "
+4 I |
240 — | 2 Concrete seal, 0—322.3 ft | | :
1 I !
] | ] Concrete seal, 0—325.4 ft
7 | o ing, 0—322.3 ft | Gravel packed with pea : | merete se
280 | -in. casing, 0—322. | gravel, 287—323 ft 1
- | 2282] 833 ' |
- | I32gs | 13323 11/, -in. PVC, perforated, |
N I ig3sl Bessb— 5515 Sr1a | |
320 1S 4 Beeatdedagl (256 3/,¢-in. holes) L] | LM
. | | Total depth, 323 ft ; i F
. P il
30 . HER
a i Bt S Gravel packed with pea
i i | II 3 ki gravel, 325—583.7 ft
400 | I | | Hh
] | I i f
. ! ! 1239 | ::
440 | I | W
] I ' 1339 [3
i ' ' i WHH
480 - : : 133 528 11/3-in. PVC, 0—679 #t
] | ] 57/g -in. hole, 322.3—681 ft : 1k :
@] Hil
] I : 1ied |33k
| HERH
. | | l F g :
e 155 [
1 0 1 [i6
N I | | 'y Concrete plug,
600 : | | | 583.7—614 ft
] | | Gravel packed with pea
7 I : i35 3 gravel, 14679 1t
640 — | | |§ | _,j_ 4 1Y,-in. PVC, perforated,
7 I H B 639—679 ft
- : l| H : :s H (568 13/, -in. holes)
] H B
680 —| - Total depth, 681 ft e ]
- T Total depth, 679 ft
720 -

Land surface is 2,885
feet above sea level

Figure 2.—Completion, lithologic, and gamma
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logs for test hole 7S-6E-34BCA1, 2, 3—Continued.



DEPTH, IN FEET BELOW LAND SURFACE

8S-6E-3BDC1

20 - I
40 - [

60

80 4

100 A

120 -

160

180

8

200

220

240

260

280 1

300 -

320

340 -

360

380

400 -

420 -

440 -

460

[mF— e e e e e —

480 -

Land surface is 2,775
feet above sea level

< |— 1334 -in. hole, 0—10.5 ft
.

—— 117/g -in. hole, 10.5—93 ft
Concrete seal, 0—93 ft

10-in. casing, 0—94 ft
Water level, June 12, 1990

g Concrete seal, 0—193.5 ft

|
|
|
|
6-in. casing, 0—193.5 ft

57/g -in. hole, 193.5—480 ft

Total depth, 480 ft

8S-6E-3BDC2

12882820 ~ A
000000

8S-6E-3BDC3

|— 10-in. hole, 0—140 ft
|
|

—!I— Concrete seal, 0—100 ft

|— 10-in. hole, 0—90.4 ft
|

—‘— Concrete seal, 0—67 ft

6-in. casing, 0—90.4 ft

| » Gravel packed with pea
/ gravel, 67—90.4 ft

s Water level, June 12, 1990
H

1o-e}l— Perforated, 80.4—90.4 ft
== (144 x 12-in. slots, 5
slots per row, 5 rows)

\ Total depth, 90.4 ft

6-in. casing, 0—140 ft

|
|
|
{
|
|
|

0900000

Water level, June 12, 1990

&+ Gravel packed with pea
gravel, 100—140 ft

|
T Perforated, 120—140 ft

-8-31— ( 1/4x 12-in. slots, 5
los 8

_ __ _ .52, slots per row, 10 rows)
Total depth, 140 ft

000

s
°
°
°
°
°

©000000000
0090

000000000000

Figure 2.—Completion, lithologic, and gamma



LITHOLOGIC GAMMA
LOG LOG

Basalt

Tuffaceous
silt & sand

Basalt

1 silt & sand

160

180 Scoriaceous

basalt

I SR Y SR SR S T |

200
220 A

Fine sand

240 -

260 -

280

300

320 Basalt

DEPTH, IN FEET BELOW LAND SURFACE

340

I TR WA N T S 1

360 A

380 A

400

420

S S T S |

SO S T |

480

—— e
Increase

Lithologic log from Robert E. DeTar,
U.S. Bureau of Land Management,
written commun., 1990

logs for test hole 8S-6E-3BDC1, 2, 3—Continued.



DEPTH, IN FEET BELOW LAND SURFACE

8S-6E-4DCD1 LITHOLOGIC G;l\-llz)llé[A
LOG
7 ~——— 12-in. hole, 0—107.6 ft A s e O
* . . N ATRITARNT Altered
20 1 PN NN siltstone
40 7 Concrete seal, 0—104.8 ft |
1 ]
1 T
60 - ,n 1 \{\lill\u'\ WY Basare
1 10-in. casing, 0—104.8 ft L
80 - I n
100 |
i |
120 7 | Concrete seal, 0—170 ft Silt & sand
b !
4 Basalt
140 7 t 6-in. casing, 0—170 ft
| Ava— Water level, June 12, 1990 Amygdaloidal
160 - | DA TE iy basalt
i | Shale baskets (2)
180 - | |
- I |
200 A | |
] ! | Basalt
220 | |
7 ! | 10-in. hole, 107.6—~333 ft
240 A : |
E |
260 A : |
E |
280 ' 1
4 : | Silt & sand
300 - | :
J | !
320 A | |
J L L
340 | |
4 | | Basalt with
360 : | 9-in. hole, 333390 f¢ interbedded
b |
380 - : |
| — r 4
400 - : :
T |
420 A I !
] I | Silt & sand
440 | I'
J I |
460 1 ! | Basalt
E |
|
480 | |
) ! | 55/ -in. hole, 390—600 ft Fine sand
500 - | |
4 |
|
520 - | |
1 : | I I” | Basalt
540 - | | WHHT IHW\I
) ! | TP
560 - | (3 F“
| : I il
—_—
580 1 | : Increase
600 - L__) Total depth, 600 ft

Land surface is 2,840
feet above sea level

Lithologic log from Robert E. DeTar,
U.S. Bureau of Land Management,
written commun., 1990

Figure 2.—Completion, lithologic, and gamma
logs for test hole 8S-6E-4DCD1—Continued.
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WATER LEVEL, IN FEET ABOVE(-) OR BELOW LAND SURFACE

85
80
105
130
155

208
230

100

126

150

178

200

225

1ns

mz

19

121

123

125

-20

75
80
85
90
95
100
105
110

6S-5E-35CBD1

T T ¥ T T T T

|Ill|Il||]|”l|l|II[HIIIIIH'T

(P, pumping)

IRETERTRRIRRATIRNNCI SUARINRERE NN

7S-4E-27BCC1

—— ¥

AR RAREEREREERARENRRAE]

] 1 1 L INP 1 ]

T T T

(P, pumping),

INREARENI ARENINENN A ANERY

7S8-5E-13CBB1

T T T T T T T T

T

T T T T 171

7S-5E-18BCD1

T T T T T T T T

LML A A e B B B A B B |

IEN IR B S AE A BN BN O

78-5E-21CCA1l

T T T T T T T T

LA AN RN AR R NARRRRENR S RRRRR RARR}

(P, pumping)

-}

b b b s b

JAN. MAR. MAY JuLy SEPT.

1989

MAY

1990

JuLy

Figure 3.—Water levels in test holes and selected thermal-water wells
during the period January 1989 through September 1990.

(Well locations shown in figure 1)
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WATER LEVEL, IN FEET ABOVE(-) OR BELOW LAND SURFACE

-40

-35

-30

-25

-20

188

156

167

158

159

160

180

182

184

186

188

190

7S-6E-9BAD2

T T T T T T T T T T T ] T T T

ELARI LRRRE BRI RN LRERN LARRN RRRIHIRIF LIRS

Water level

below land

surface, no
measurement
possible

wolvers o bl o by el

7S-6E-21DBC1
N T T T T T T T T T T T T T T T T T T T ]
o No ’ ]
N measurements ]
E Measurement .:.
- 1
! ] ] ! | ! ! ! ! 1 I L i ] ! ! ! 1 !
7S-6E-26BDA1
T T H T T T T T T T T T T T T T T T L

7S-6E-29BBA1
T T T T T T T T T T T T T T T T T T
T 1 i | ! ! ! ; ! ! ! [ ! ! ! | ]
7S-6E-29BBA2
T T T T T T T T T T T T T T L T T T T
C ! L ! I ! ! 1 ! L ! ! | ! | ! ! ! ! 1 1 “
JAN. MAR. MAY Juty SEPT. NOV. JAN. MAR, MAY JuLy SEPT.
1989 1990

Figure 3.—Water levels in test holes and selected thermal-water wells
during the period January 1989 through September 1990—Continued.

(Well locations shown in figure 1)
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WATER LEVEL, IN FEET ABOVE(-) OR BELOW LAND SURFACE

210

21

212

213

214

216

210

212

214

216

218

220

210

212

214

216

218

220

320

322

324

326

328

330

7S-6E-34BCA1

S T T T T T T T T T T T T T T T T T L
E__ I 1 I L 1 I L ] I ) I ! 1 I 1 i I ™~ 3
7S-6E-34BCA2

L T T T T T T T T T T T T T T T T T T
L | 1 ! 1 1 I ) 1 1 I I | 1 1 1 1 1 1 1 1
7S-6E-34BCA3

T T T T T T T T T T T T T T T T T T T
B 1 I 1 1 1 1 | ! T 1 | I 1 1 L 1 1 ] 1 ]
7S8-6E-34DAD1

T T T T T T T T T T T T T T T T T T T
- /\ Pumping, no -
| Pumping, no measurements |
- measurements possible |
| possible B
L 1 | 1 ! ! ] I | 1 1 ! 1 1 1 1 1 ] I 1 |
8S5-5E-16AAA1

T T T T T T T T T T T T T T T T T T T T
L P .
L 1 I 1 I 1 1 1 I 1 I | | 1 ! | 1 1 1 1 1
JAN. MAR. MAY JULY SEPT. NOV. JAN. MAR. MAY JuLy SEPT.

1989 1990

Figure 3.—Water levels in test holes and selected thermal-water wells
during the period January 1989 through September 1990—Continued.

(Well locations shown in figure 1)
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WATER LEVEL, IN FEET ABOVE(-) OR BELOW LAND SURFACE

75

77

79

81

83

85

75

77

79

81

83

85

95

97

99

101

103

105

166

167

159

161

163

165

8S-6E-3BDC1

T T T T T T T T T T T '[ T T

T T

8S-6E-3BDC

T T T T T T T T T T T I T T T T T T T T
- I 1 L T 1 1 ] | | ] 1 1 1 | 1 I I 1 ]
8S-6E-3BDC3

T T T T T T T T T T T T T T T T T T T
L | L | I 1 ] | L I 1 1 1 1 ! 1 1 I 1 )
8S5-6E-4DCD1

T T T T T T T T T T T T T T T T T T T

) ! ! ] I ] 1 1 1 1 ! I 1 | 1 1 ] I | 1 i
JAN. MAR. MAY JUuLY SEPT. NOV. JAN. MAR. MAY JuLy SEPT.

1989 1990

Figure 3.—Water levels in test holes and selected thermal-water wells
during the period January 1989 through September 1990—Continued.
(Well locations shown in figure 1)
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78-6E-22DADB1S

1.100 T T T T T T T T T T T T T T T T T T
1.000
900

800

700 f 1 i

7S-6E-34DCB1S

100 T T T T T T T T T T T T T T T T T T T

90 | 1
80 | 1
70 b

60 .

50 1 I} 1 1 1 1 1 1 A 1 1 1 1 1 1 1 Il 1 1

7S-6E-35BBB1S

T T T T T T T T T T I T T T T T T T T

5+ 4

4 - 4

3 4

1 | 1 1 | 1 1 1 I 1 Il | | | | 1 ! i | 1

8S-6E-3BDD1S
80 T T T T T T T T T T T T T T T T T T T T

70 (lower site) |
60 B
50 B

40 - b

DISCHARGE, IN GALLONS PER MINUTE

30 F J

20 | b

No No No No No |
| flow | flow  flow

8S-6E-3BDD2S

20 T T T T T T T T T T T T T T T T T T T

16 (at vents) |

No No No
| flow, flow  flow,

0 1 1 | { ! Il
JAN. MAR. MAY JULY SEPT. NOV. JAN. MAR. MAY JULy SEPT,

1989 1990

Figure 4.—Discharges at selected springs during the
period March 1989 through September 1990.

(Spring locations shown in figure 1)
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